The purpose of quality of care programs is to improve patient outcomes. In programs targeting patients with inflammatory bowel disease (IBD), nurses play a key role. Aim: To know the available scientific evidence on the quality of care in IBD management, at the levels of structure, process and outcome, in relation to nurses. Methods: Systematic search in MEDLINE, EMBASE, Índice Médico Español, Cochrane Library, and grey literature. Inclusion criteria were: 1) documents referring IBD; 2) documents providing relevant information on nurses' involvement in the management of IBD; and 3) an original article. Results: A total of 284 documents were identified, 15 of which were included: 8 related with structure, 12 with process, and 6 with outcomes. Some documents treated more than one level. At the level of structure, services should incorporate specialist nurses as part of the multidisciplinary team, as well as resources to facilitate patient access to nursing care. Notable at the process ⁎ Corresponding author.
Introduction
Inflammatory bowel disease (IBD) refers to a group of diseases characterized by chronic inflammation of the digestive tract. The two most common of these diseases are ulcerative colitis (UC) and Crohn's disease (CD) . IBD mainly affects young people in their productive or formative years and has considerable impact on the quality of life of patients and their families. Among the factors associated with impaired health-related quality of life (HRQoL) in these patients are disease activity, 1-3 time since symptom onset, 2 female gender, 1,2 low educational level 1 and psychological disturbances in the patient. 3 Some 80% of patients report limitations in the ability to have a "normal" social life due to symptoms such as diarrhea, abdominal pain or asthenia. One of every two patients stops carrying out some daily activities due to the clinical manifestations of the disease. 4 The clinical manifestations of IBD also affect the patients' morale. Most patients feel depressed, discouraged, anxious, angryandpowerlessduetothesymptomsofthedisease.Some70% of patients with IBD who work, especially those with CD, have frequentsickleavesforclinicalorpsychologicalreasons. 4 IBD produces high costs in health systems. Medical and surgical hospitalizations are the main components of direct medical costs. 5 However, indirect costs (loss of productivity due to sick leave) are even higher. 6 For example, in Europe the indirect costs for CD represent 64-69% of total costs. 7 Costs differ considerably depending on disease severity; they are 3 to 9 times higher in patients with severe disease than in those who are in remission. 7 The clinical impact of IBD on HRQoL and its economic impact are growing, since the incidence of the disease is increasing in the developed countries; current incidence is estimated at 9 cases per 100,000 population and year. [8] [9] [10] GiventhatthereisnopreventivetreatmentforIBD,appropriate comprehensive management is required to minimize the problemsderivedfromitsclinical,psychological,socialandworkrelatedconsequences.ThekeyobjectivesofIBDtreatmentareto maximizetimeinremission,produceminimalsecondaryeffects from medication or surgery, alleviate symptoms, resolve complications, and reestablish the patients' quality of life. In the contextofqualityofcare,theseobjectivescouldconceptuallybe consideredasoutcomesintheprocessofIBDcare.Outcomescanin turnbeassociatedwithtwootherlevelsofqualityofcare:structure andprocess. 11, 12 With regard to structure and process, it has been postulated that to achieve treatment objectives, IBD management requires a multidisciplinary approach in which physicians, nurses, dietitians and social workers interact with one another. In turn, the multidisciplinary approach in IBD management requires certain conditions, for example, specialized health care personnel, adequate infrastructure and equipment, protocols for action, and evaluation of processes, among other aspects that affect health outcomes in patients. Classically, the physician's role in IBD management is well defined, but it would also be useful to define the role of other professionals involved in managing the care of patients with IBD. Among the professionals involved in managing IBD, nurses play an important role. Accordingly, the objective of this study is to know the available scientific evidence on the quality of care in IBD management, at the levels of structure, process and outcome, in relation to nurses.
Methodology

Systematic search
A systematic search of bibliographic databases and the grey literature was performed with regard to management of IBD by nurses.
The search was conducted in the databases MEDLINE, EMBASE, Índice Médico Español (IME), and the Cochrane Plus Library; it was limited to documents published in English or Spanish between January 1999 and September 2009.
The MEDLINE search used the following Medical Subject Headings (MeSH): Inflammatory Bowel Diseases, Chronic disease, Nurses, Nurse's role, Nursing care, Attitude of health personnel, Standards, Quality indicators, and Practice guidelines as topics. To complete the search, other key words in the title and abstract fields were also used: Guidelines, Management, IBD, Quality standard, and Standard of care.
In EMBASE the EMTREE descriptors were used: Enteritis, Chronic disease, Nursing care, Disease management, Standard, and Practice guideline. To complete the search, other key words in the title field were also used: Inflammatory bowel disease and Management.
The terms used to define the search strategies in the IME were obtained from the list of key words included in the database. These are descriptors and synonyms based on MeSH terms from the PubMed system, but adapted to Spanish medical terminology. The descriptors used were: Crohn, Unidad, Cuidados, Enfermeras, Enfermería, Manejo and Estándares. In addition to these descriptors, we used other key words that were not indexed: Enfermedad inflamatoria intestinal, Cuidados de enfermería, Consulta de enfermería and Estándares de calidad.
In the Cochrane Library the following key words were used: Inflammatory bowel diseases, Nurs*, and Standards.
To conduct the search in the grey literature, we combed the websites of various institutions such as scientific societies and quality of care agencies (Appendix A). A generic search was also performed using the Google search engine, and the first 100 results were reviewed. The search was limited to documents published in English or Spanish.
Inclusion criteria for documents
The inclusion criteria for consideration in the synthesis of the evidence were that the document must: 1) deal with IBD; 2) provide relevant information on management of the disease involving nursing staff; and 3) be an original article.
Synthesis of the evidence
The first step was to read the title of each document. If the document was not excluded after reading the title, the abstract was read, and if it was still not excluded, the complete text of the document was read. To decide if the document met the inclusion criteria, two investigators independently reviewed each document, and cases of discrepancy were resolved by consensus. The quality of the evidence for "quantitative" documents was assessed applying the Oxford Centre for Evidence-based Medicine Levels of Evidence, 13 while for articles using "qualitative" research, the Critical Appraisal Skills Programme (CASP) evaluation tool for qualitative research 14 was applied. To assign a level of evidence or to identify potential flaws, two investigators independently reviewed each document, and cases of discrepancy were resolved by consensus.
An evidence table summarizing the synthesis of the evidence was made based on the documents that met the inclusion criteria. The table contains information on: the bibliographic reference (first author, year and reference number), country, objective, study design/methodology, results and conclusions, domain of quality of care treated (structure, process and outcome), level of evidence and comments on the document. Following the conceptual model of quality of care developed by Donabedian, 11, 12 to classify the standards or quality of care indicators found in the selected documents in a specific domain, we used the definitions of structure, process, and outcome of the National Quality Measures Clearinghouse. 15 Structure of care, was defined as a feature of a healthcare organization or clinician relevant to its capacity to provide health care. For example, facilities, equipment, and nurse/patient ratio are structure-based measures. A process of care is a health care service provided to, on behalf of, or by a patient. For example, the adherence to explicit recommendations for clinical practice, to provide education and support, or to check the compliance to treatments is a process measure. An outcome of care is a health state of a patient resulting from health care. For example, outcome measures are mortality, avoided surgery, or improvement in quality of life, among others. To assign a quality domain to each indicator or standard found, two investigators independently classify each indicator, and cases of discrepancy were resolved by consensus.
Results
Documents found in the systematic search
Using the search strategies described, 282 articles were found (50 duplicates) in MEDLINE, 33 in EMBASE, 1 in the IME, and 8 (1 duplicate) in the Cochrane Library. In the search for grey literature, 6 potentially interesting documents were found in the web pages of three organizations: National Association for Colitis and Crohn's Disease (NACC) (2 documents), Society of Gastroenterology Nurses and Associates (SGNA) (1 document), and the IBD Standards Group (3 documents). In the generic search in Google, 6 articles were found in Spanish scientific journals (one was the same as in the IME).
Of the 232 articles in MEDLINE and the 33 in EMBASE, 198 were eliminated after reading the title. The abstracts of 67 articles were read, after which 44 articles were eliminated. Of the 23 articles read, only 10 met the inclusion criteria. Of the 6 articles found in Spanish journals, one was eliminated after reading the abstract; the complete text of the other 5 articles was read, one of which met the inclusion criteria. None of the 7 articles in the Cochrane Plus Library met the inclusion criteria. Accordingly, 11 of the articles identified met the inclusion criteria. With regard to the grey literature, after reading the 6 potentially interesting documents on institutional websites, 4 were found to meet the inclusion criteria. Thus, we found a total of 15 documents dealing with 16 England
To determine the effect of a specialist nurse on outcomes in patients with IBD.
Intervention study (before-after Observational study (audit) conducted at 8 university hospitals and 4 general hospitals using a questionnaire to evaluate 20 characteristics of the facility. Consensus was reached with regard to defining current "best practice."
"Best practice" related to nursing care includes: availability of daily telephone consultation, records of both treating physician and paramedics in the same patient file, protocols provided to doctors and nurses, continuous postgraduate training, wide integration, and rotation of nurses in outpatient, inpatient, and endoscopy units.
P 2 c
The article also mentions other non-specific nursing standards.
Pearson 21 England
Not stated. A reading of the article suggests that the objective is the implementation of a telephone helpline for patients directed by the specialist nurse.
Observational study (before-after) including 825 patients. Study duration: 24 months. In addition, qualitative methodology was used (survey, focus groups and process mapping).
The first phase of the audit reflected lack of a standardized focus for monitoring immunosuppressors. The focus groups showed a high level of satisfaction with the IBD service with regard to emotional and psychological support and information received.
Responsibilities identified in the methodology: the nurses are responsible for a telephone helpline, coordinating hematological monitoring and control of follow-up visits. The side effects of medications were detected earlier (21 days on average).
S, P, O 4
The study design is not clear, the objectives are not stated, and methodological details are lacking (e.g., sample size and statistical analysis).
The qualitative research has several weaknesses: details of questionnaire (structure and reliability), focus group (interviews recording, transcription, and reliability measures), and process mapping (framework) not reported.
(continued on next page) (continued on next page) Describes 16 functions to be carried out by specialist nurses. Nurses must evaluate their own professional practice, establish priorities and make ethically-sound decisions, collaborate with other health professionals, manage follow-up of patient care and respond to emergency situations to ensure optimal outcomes by recognizing changes in patients' health status.
P 5
The target group for the standards is specified, but they do not explain how they were developed (e.g., if by Delphi, consensus of experts…).
Pearson 24 England
Observational study (before-after). The database included 756 patients with IBD. A nurse-led telephone helpline was established. In addition, qualitative methodology was used: patient questionnaire, focus groups and discussion groups were used.
In 12 months the nurse conducted 950 follow-ups. Implementation of the helpline made it possible to: free up time for the specialist, improve communication within the team, and reduce hospital stay by 4 days and time of detection of side effects by 21 days. Responsibilities identified in the methodology: being available so that patients with flare-ups have someone to contact, make periodic calls to stable patients, ensure that patients come for routine and preventive examinations, verify compliance with treatment, early detection of adverse effects, and participation in the administration of biologic treatments.
S, P, O 4
Objectives not stated, no clear study design, lack of details on the methodology used, no statistical analysis applied, and sample size not explained. Qualitative research methodology is not described. Data to support the findings are not presented.
Cierzniakowska et al. 25 Poland
To present some problems relating with the IBD patient in the perisurgical period.
Opinion article
The 
IBD Standards Group 28 United Kingdom
To describe the standards to ensure that IBD patients receive high quality care.
Document referring to quality standards. The document is a report of the National Health Service (NHS) and is part of a strategy in the United Kingdom to improve services and care to patients with IBD. The results are based on the audit report of the United Kingdom IBD group.
An IBD unit that serves a population of 250,000 should have 1.5 IBD specialist nurses and 1.5 specialist nurses in ostomies and ileoanal surgery.
Among the quality standards is that patients should have rapid access to clinical counseling from specialist nurses (mainly when they have flare-ups), ideally by telephone or email, and that nurses should participate in meetings of the multidisciplinary team.
S, P 5
The document also describes other IBD management standards not specific to nursing.
(continued on next page) (continued on next page) The number of IBD specialist nurses has increased in recent years, however 38% of the sites do not yet have an IBD specialist nurse. The time that specialist nurses devote to IBD care has also increased.
The study demonstrates the need to increase the number of specialist nurses to the level recommended by the IBD Standards Group. 28 Access to telephone contact with an IBD specialist nurse is available in 85% of sites and email contact is available in 41% of sites.
S, P, O 2c
The report presents the main findings and recommendations for each standard.
Ludlow et al. 30 United Kingdom
To investigate whether the use of email and text messaging helps to improve services offered to patients and reduce delays in blood tests.
Intervention study (before-after) including 126 patients with IBD being treated with azathioprine or mercaptupurine. Patients were divided into three groups (self-selection): reminder of blood test by email, reminder of blood test by text message, and a control group that received telephone calls and occasional letters. Analysis of information and days that monitoring tests were delayed. The IBD nurse was responsible for follow-up.
There was overall improvement in all three groups in the number of days of delay and in the number of important delays (over 28 days), although the email and text messaging groups had fewer delays than the control group. Patients in the email and text messaging groups found these methods of contact to be useful for follow-up and wished them to continue. The authors conclude that the intervention is cost-effective.
S, P, O 4
A limitation described in the study is that it was not random, thus it is subject to several sources of bias. Other study limitations are lack of methodological detail (e.g., they do not specify the statistical analysis and there is no analysis of cost-effectiveness) and lack of detailed results. For these reasons, the results should be considered with caution.
S: structure; P: process; O: outcomes. a Levels of evidence according to the Oxford Centre for Evidence-based Medicine Levels of Evidence. 13 For qualitative research articles, the CASP tool was used for assess the methodological quality. 14 IBD that provide relevant information on disease management by nurses [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] (Table 1) . Fig. 1 summarizes the flow of document search.
Synthesis of the evidence
With regard to study design or methodology, 5 studies use qualitative methodology, 21, 22, 24, 26, 27 4 are observational studies, 20, 21, 24, 29 2 are intervention studies, 16, 30 2 refer to quality standards, 23,28 3 are opinion articles, 18, 19, 25 and one is a randomized controlled clinical trial. 17 Two documents 21, 24 use more than one methodology.
Eight documents were found to be related with the "structure" of the service 16,21,22,24,27-30 ; 12 with "process," such as organizational aspects of the service related with nurses' management of IBD, 20,29 skills of nursing staff in IBD management, 19, [21] [22] [23] [24] [25] 28, 30 skills that nursing staff should have in managing IBD, 18, 26 and 6 documents were related with clinical and quality of life "outcomes" in patients attributable to the role of nurses. 16, 17, 21, 24, 29, 30 Some documents treated more than one domain.
No conceptual or operational definition was found of organized forms of nursing (e.g., nursing units) for the management of IBD.
The IBD Standards Group establishes that an IBD unit (IBDU) covering a population of 250,000 should have 1.5 IBD specialist nurses and 1.5 specialist nurses in ostomies and ileoanal surgery. 28 However, in a study carried out in the United Kingdom, 79 of 207 centers surveyed (38%) did not have specialist nurses. 29 The study also showed that, although patients should have telephone or email access to specialist nurses for medical advice, patients do not have telephone access in 15% of centers, and do not have email access in 59%. 29 In terms of process, among other quality standards, nurses should participate in meetings of the IBD unit and should rotate to inpatient, outpatient and endoscopy units to improve their knowledge. 20 Numerous skills, both conceptual and operational, were assigned to nurses in IBD management. Notable among these are integration within the multidisciplinary team, 22, 28 acting as a link between the patient and the team and with primary care, 22 compliance with treatment, 24 early identification of adverse effects, 21, 24 provision of health information to patients and their families, 16, 17 provision of emotional support, 17, 19 being accessible when the patient so requires 27, 28 (for example, giving advice by telephone 16, 21, 24, 28, 29 ) , and organizing patient support groups by selecting group participants, establishing objectives and looking for subjects of interest. 18 The attributes of nurses most highly valued by patients and their families include easy availability, kindness, empathy, and the ability to communicate and to reinforce patients' confidence. 26 Only 5 original studies (4 observational 16, 21, 24, 30 and one controlled clinical trial 17 ) measure patient outcomes attributable to nursing interventions. Among these outcomes, the authors refer to: a) improved mental domain on the SF-36 quality of life questionnaire in patients with CD (but not UC) at 6 months, but not at 12 months, 17 whereas others do not find quality of life differences 16 ; b) reduced number of hospital visits 16 and reduced length of hospital stay 16, 24 ; c) increased patient satisfaction 21 ; d) earlier detection of adverse effects 21, 24 ; e) increased number of patients in remission 16 ; and f) reduced working time of the specialist physician. 24 From the methodological point of view, these found quantitative studies have important limitations, such as design defects, lack of statistical analysis, inappropriate analysis, and numerous sources of bias. According to the Oxford Centre for Evidence-based Medicine Levels of Evidence, the maximum Potentially relevant documents identified and screened for retrieval (n=284) Medline (n=232); Embase (n=33); IME (n=6); Cochrane Library (n=7); Grey Literature ( level of evidence reached by an article in our review is 2b. The qualitative research studies have also several flaws which make them vulnerable to bias (see Table 1 , "Level of Evidence/ Comments").
Discussion
This review provides a synthesis of the available evidence on relevant aspects of the quality of care in nurses' management of IBD. These aspects have been classified into three large subject areas: structure, process and outcomes. Some of the documents found treat one or more of these aspects.
With adequate structural elements, such as personnel and medical and physical resources, the process of care could be said to be the key element in assuring quality. In these conditions, an adequate "process" of care has a high probability of producing a satisfactory outcome in providing the service, thus "process" is a key element of quality, whose ultimate objective is to improve patient outcomes. 11, 12 The documents reviewed that deal with structure highlight the importance of having an IBD specialist nurse for a specified number of inhabitants. The availability of telephone access for patients receiving care from an IBD nurse is reported to be associated with beneficial patient outcomes. 16, 21, 24 Health care, considered as a comprehensive process, could help to improve continuity in patient care, so that coordination and integration among the different levels of care guarantee consistent, appropriate, and high quality health care. In this continuity of care, some of the studies reviewed consider nursing personnel as the link between specialized care and primary care and as key persons in assuring that patients have easier access to other health professionals.
IBD requires a multidisciplinary approach. The scientific literature shows the important role that nurses have in managing this disease and in providing patients with education, counseling, and physical and emotional support, among other aspects. In fact, patients with IBD evaluate positively the role of nurses in disease management and emphasize the confidence and peace of mind they have in being treated by nurses.
Unfortunately, the studies found have important methodological limitations, especially those that try to identify associations between the role of nurses and patient outcomes (some do not state their objectives, do not describe how patients are selected, or use inappropriate statistical analyses, among other limitations). Our assessment of the methodological quality of the found evidence is consistent with the assessment done in two previous systematic reviews of the effectiveness of inflammatory bowel disease specialist nurses, 31, 32 and one non-systematic review on the contribution of specialist nurses in managing patients with IBD. 33 Consequently, the results of the available studies must be viewed with caution.
The standards of structure and process found were few, highly variable, and the underlying logic of their development is poorly documented. For these reasons, it would be advisable to design standards of structure and process dealing with organized forms of IBD care by nurses as an important part of the multidisciplinary team of professionals who manage IBD.
The hypothesis that organized forms of nursing care in IBD, with explicit responsibilities and integration of nurses within the team, will improve patient outcomes is plausible. But this hypothesis has not been verified in the present review. Methodologically sound studies should be designed to confirm this hypothesis. The challenge for IBD nurses is to produce the needed evidence, to demonstrate the relevance of their role in caring IBD patients.
Naturally there are other conceptual models of quality of care different from what was used in this work. But they all share the common aim of improving patient outcomes. [34] [35] [36] An outcome measure can be used to assess quality of care to the extent that health care services influence the likelihood of desired health outcomes, 15 but based on the scientific evidence available from our review, we do not know the degree to which nurses help bring patients' health outcomes closer to the desired outcomes. Thus, IBD nurses have an excellent opportunity to produce knowledge on the most appropriate ways to improve patient outcomes as a function of different models of organizational processes and structures of nurses' management of IBD.
In conclusion, despite the methodological limitations of the studies reviewed, the documents found provide information that could serve as a foundation for the design of standards of structure and process for the management of IBD by nurses. The next step would be to demonstrate that these standards help improve desired health outcomes in patients. These two steps will require the design and implementation of research projects aimed at covering the gaps in knowledge that have been detected, specially the association between nursing interventions and patient outcomes.
